I. Introduction
Poverty dynamics in rural China have been well examined from the perspectives of its transient and chronic components Ravallion, 1998a, b, 2000) and the probability of becoming poor (McCulloch and Calandrino, 2003; Zhang and Wan, 2006) . Although useful for understanding the changes of households' poverty status within a given period, they have weak explanatory power for the persistent poverty, which has been emerging since the late 1990s. Chen and Ravallion (2008) find that, although the incidence of poverty dropped sharply by 68% between 1981 and 2005, 47% of this reduction had happened before 1996. The missing explanatory factor may be 'time-varying and individual-specific determinants of households' poverty transitions' (Bigsten and Shimeles, 2008) . If so, the spellapproach is more insightful as it reveals individual households' trajectories of sliding in and out of poverty spells and the determinants of these repeated shifts.
This approach has been widely applied to poverty transitions in developed countries (e.g. in United
Kingdom by Devicienti, 2002 Devicienti, , 2010  in Italy by Devicienti and Gualtieri, 2007 ) and a few developing economies (e.g. in Ethiopia by Bigsten and Shimeles, 2008) . However, little has been known for rural China. As far as we are aware, only Glauben et al. (2006) use duration analysis to measure to what extent and how households' individual past (non)poverty experience affects their probabilities of suffering or escaping poverty in future. Their study shows that past exposure to poverty may be less decisive because both exit and re-entry rates of poverty tend to increase at longer duration. Nevertheless, this may lack representativeness for rural China, especially the poor areas, as their samples were selected from Zhejiang province only, which is coastal and one of the richest provinces. Moreover, their hazard model is based on the presumption of underlying continuous data without unobserved heterogeneity, which may be an oversimplification and overestimate (underestimate) negative (positive) duration-dependence and the proportionate response of the hazard to an estimated negative (positive) coefficient (Jenkins, 2005) .
This article offers new evidence on the shape and correlates of transition in and out of poverty for rural China, by using a highly representative panel and a discrete-time hazard model controlling for unobserved heterogeneity. The next section sets up the model. Section III describes the data and discusses the results. Section IV concludes.
II. Analytical Framework

Modelling poverty duration
There are two states, poverty and nonpoverty, between which households shift over time.
1
Following Bigsten and Shimeles (2008) , the (discrete) survival time is indexed by t 1 , t 2 , . . . ; t j , . . . ; t k with equal intervals for simplicity. The rates of exit pertain to households who 'just started a poverty spell'.
2
Among them, d j households end their poverty spells at t j . n j households stay poor in at least j waves and are at 'risk' of moving out of poverty at t jþ1 . The survival function is therefore defined bŷ
Correspondingly, the hazard rates for ending a poverty spell at t j are calculated by
By the same token, the poverty re-entry rates refer to those who just started a nonpoverty spell. The hazard rates of ending nonpoverty spells are calculated analogously. Nevertheless, there has been growing concern over spurious transition between the two states. A cause may be the measurement errors in consumption data. A household might be misclassified as 'poor' simply because its consumption seems to fall below a certain poverty line but this may be a measurement error rather than evidence of adverse events. Following Devicienti (2002) , this problem could be addressed by adjusting the poverty line so that households are deemed to be poor (nonpoor) only if their per capita consumption falls below (surpasses) 90% (110%) of the unadjusted poverty line at US$1.25/day.
Another cause is the construction of survival and hazard functions itself. Equations 1 and 2 are essentially aggregate measures of transition into and out of poverty for the full sample, whereas some households sharing certain characteristics might remain poor/ nonpoor for a long time. These characteristics can be either observed or unobserved, such as the lack of endowments and intrinsic incapabilities. It is hence necessary to investigate whether the revealed shape of poverty transition is a common feature. In this article, this is done in two ways. Nonparametric estimates of survival and hazard function are replicated for various subgroups. We also implement a multivariate analysis to explore the correlates of exit from and re-entry into poverty.
Explaining the correlates of poverty transition
For the household i in the time interval j, a standard discrete-time hazard model takes the following specification
where T i is the time a (non)poverty spell ends. Empirically, a complementary log-log hazard function is used to model poverty exit and re-entry rates separately. Following Devicienti and Gualtieri (2007) , the probability that household i escapes from poverty at duration d at time t j , given it has stayed in poverty spells up to t j , is expressed by
where the vector X ij contains household-specific time-varying characteristics; f P ðdÞ is a function explicitly modelling how exit rates depend on the duration that households have spent in poverty spells; u P i ; log u P i À Á denotes the unobserved heterogeneity, which is time-invariant and common across i's all poverty spells. Bigsten and Shimeles (2008) , there is presumably no correlation between repeated spells for the same household over time, that is, independence between multiple spells. In fact, we split households into subjects with single-spells and then pooled them for estimation. 2 The concept employed here is in line with Devicienti (2002 Devicienti ( , 2010 and Bigsten and Shimeles (2008) . A household just starting a (non)poverty spell at t means it was in (non)poverty at t -1 and shifts out of this state at t. Our sample contains seven waves of the surveys. Therefore, the first (non)poverty spell starts at the second wave and the maximum duration is 5. 3 Households' initial (non)poverty status is assumed to be exogenous to their characteristics. Devicienti's (2010) model controls for endogeneity of initial conditions, which may lead to our future research.
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Similarly, the probability that the household i reenters poverty at duration d at time t j , given it has been nonpoor up to t j , is written by
To integrate out the unobservables in estimating the hazard models, normal distributions are assumed for u P i and u N i . 4 To make models more flexible, the baseline hazards f P ðdÞ and f N ðdÞ take a fully nonparametric form motivated by Devicienti (2002 Devicienti ( , 2010 : a set of duration-interval-specific dummies at which households are at risk of shifting out of (non)poverty spells.
III. Empirical Results
Data
A balanced panel containing 1429 rural households are extracted from seven rounds of China Health and Nutrition Surveys (CHNS) in 1989 (CHNS) in , 1991 (CHNS) in , 1993 (CHNS) in , 1997 (CHNS) in , 2000 (CHNS) in , 2004 (CHNS) in and 2006 . The samples are basically equally distributed in seven provinces from coastal to inland China.
5 Table 1 summarizes the variables used in estimation.
Preliminary exploration of transition probabilities suggests coexistence of persistence and transition of poverty in rural China. The upper panel of Table 2 shows that 36.52% of households had experienced at least one period of poverty within the sample time span. Among those who were poor at the beginning of the surveys, 58.23% ended up in poverty again. The degree of this persistent hardship is even greater (64.09%) if measured against the adjusted poverty line. In comparison, however, 80.49% of the initially nonpoor were likely to retain their livelihood position at the end of the surveys. As one might predict, using the adjusted poverty line makes it harder to remain nonpoor (78.04%). Meanwhile, there is also evident poverty transition. A total of 41.77% of initially poor households successfully moved out of deprivation, whereas only 19.51% of those who were nonpoor slipped back into poverty.
Estimated survival and hazard functions
The estimated survival and hazard functions in Table 3 indicate strong negative duration-dependence associated with the rates of poverty re-entry. This implies a good chance for households to escape from poverty in the long term. For those who just started a nonpoverty spell, 65.7% successfully remained above the unadjusted poverty line, after spending five periods in nonpoverty. Their re-entry rates quickly approach to zero. In the case of unadjusted poverty line, if a household has survived for five periods, it has only a 1.6% likelihood of sliding into poverty in the next period.
The exit rates are also negatively associated with duration in the first three periods in poverty for those who just started a poverty spell. In other words, the longer the time spent in poverty, the lower the probability of escape for these households is becoming. The average length of a poverty spell is 2.55 periods, which is equivalent to 5.1 years if counting the real gap of years between surveys. Meanwhile, it is also worth noting that after four periods in poverty, exit rates tend to increase, signalling an opportunity for the poor to escape at longer duration. This seemingly mixed duration-dependence for exit will be examined more carefully by the multivariate analysis in the next subsection. As aforementioned, adjusted poverty lines tend to bring about more difficulties for households sliding into and out of poverty. This is demonstrated by estimates in Table 3 . The hazard rates of poverty exit (re-entry) are higher (lower) in the case of adjusted poverty lines relative to the unadjusted one. To best accommodate measurement errors in consumption data, from here, this article keeps using the adjusted poverty lines to split households' poverty/nonpoverty episodes in the analysis.
As noted in Section II, the hazard rates in Table 3 are estimated based on the assumption of homogenous population. We further consider whether poverty exit and re-entry diverge for categories defined by households' geographic location, nationality, household heads' educational level, gender and occupation. For each of the subgroups, the differences of hazard rates between subcategories are examined by log-rank and Wilcoxon tests. With respect to the likelihood of exiting poverty, distinction exists across different education levels and regions at 1% significance level, whereas for the risk of re-entering poverty, variation is only found across regions at 10% significance level. As Glauben et al. (2006) , we also observe first a decreasing and then an increasing relationship between exit rates and the duration of poverty spells in coastal provinces, but consistently decreasing exit rates in western provinces. Households residing in less-developed regions are more likely to be trapped in persistent poverty. This supports our argument that Glauben et al.'s (2006) conclusion does not represent the general situation in rural China.
The correlates of poverty transition
The LR test Table 4 shows that unobserved heterogeneity matters in poverty exit, but seems to be less of a problem in re-entry regressions. Negative durationdependence can be confirmed in the cases of both poverty re-entry and exit. However, it would Note: *, ** and *** Denote significance at 10%, 5% and 1% levels, respectively. SEs are in parentheses.
Evaluating poverty duration and transitiondisappear after four periods in nonpoverty for the former and after two periods in poverty for the latter. The multivariate analysis seems not to support the increasing hazard rates of exit at longer duration revealed by the nonparametric examination. Moreover, the magnitude of estimates suggests that the negative relationship between spell duration and hazard rates is nonlinear. Among various demographic characteristics, larger family size and higher dependence rate are major impediments to poverty exit and drivers of poverty re-entry. Primary education can reduce the risk of reentry, whereas secondary and tertiary education are more helpful to chances of escape. Gender and ethnic background of a household head appear not to exert much influence on poverty transitions, whereas occupation may play a role. Households led by nonfarmer heads are more likely to move out of poverty. As expected, more asset accumulation, land ownership, outmigration and health insurance are conducive to shifting out of entrenched deprivation. When researching the impact of aggregate shocks on poverty exit, weather risk features. Compared with coastal provinces, living in less-developed western and central regions may also hamper prosperity.
IV. Conclusions
The analysis identifies negative duration-dependence for poverty exit and re-entry in rural China in the period of 1989 to 2006. This indicates that poverty tends to become a persistent state for those who started out with a poverty spell. Policies aiming to end current poverty may also facilitate households moving out of poverty in the future. The catalyst for poverty exit and impediments to poverty re-entry include education, asset accumulation, health insurance and outmigration. Living in less-developed regions, larger family size and dependence rate reduce the possibility of escape from poverty.
